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Japan se Publication for Un xamin d Pat nt Application 
N . 214541-1996 (Tokukaih i 8-214541) 

A. Relevance of the above-identified Document 

This document has relevance to claims 1 and 14 of the 
present application. 

B. Translation of the Relevant Passages of the Document 
[WHAT IS CLAIMED IS] 

[CLAIM 1] 

A chopper-type regulator, including" an output transistor 
constituted of a PNP transistor; and a control section for controlling 
switching of the output transistor, wherein the switching of the output 
transistor is controlled in accordance with a voltage difference between 
a reference voltage and an output voltage, 

said chopper-type regulator comprising a base current output 
terminal, connected to a base of the output transistor, which outputs a 
base current flowing to the output transistor. 
[PROBLEMS TO BE SOLVED] 
[0037] 

The present invention was devised in view of the foregoing 
problems, and its object is to provide a chopper-type regulator circuit 
and a chopper-type regulator IC, using a PNP transistor as an output 
transistor, which are arranged so that- there is provided a base current 
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output terminal, connected to a base of the output transistor, which 
outputs a base current flowing to the output transistor, so as to supply a 
base current of the output transistor, which is conventionally allowed to 
flow to a GND by connecting the base current output terminal to the 
load, directly to the load, thereby improving the efficiency. 
[MEANS TO SOLVE THE PROBLEMS] 
[0038] 

The chopper-type regulator circuit as set forth in claim 1 
includes^ an output transistor constituted of a PNP transistor; and a 
control section for controlling switching of the output transistor, 
wherein the switching of the output transistor is controlled in 
accordance with a voltage difference between a reference voltage and an 
output voltage so as to stabilize the output voltage, and the 
chopper-type regulator is characterized by including a base current 
output terminal, connected to a base of the output transistor, which 
outputs a base current flowing to the output transistor. 
[EMBODIMENT] 

[0045] 

Fig. 1 is a block diagram showing an electric arrangement of an 
example of a chopper-type regulator circuit which controls a voltage 
mode pulse width. In Fig. 1, 31 shows a chopper-type regulator circuit. 
Note that, in Fig. 1, the same reference signs of Fig. 12 are given to 
blocks arranged in the same manner as blocks shown in Fig. 12. 
[0046] 

The regulator circuit 31 includes a reference voltage circuit 1, an 
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error amplifier 2, an oscillator 3, a PWM comparator 4, an output 
transistor 18 constituted of a PNP transistor, and a constant current 
circuit 19, and the regulator circuit 31 stabilizes an output voltage by 
controlling a pulse width of a voltage mode. Note that, a catch diode 7, a 
coil 8, a voltage dividing circuit constituted of two resistors 9 and 10, 
and an output capacitor 11 are externally provided on the regulator 
circuit 31 as essential components, and it is impossible to obtain the 
output voltage without these components (12 represents a load). 
[0047] 

The reference voltage circuit 1 is a block which generates a 
reference voltage, having (i) an extremely minute coefficient with 
respect to an input voltage Vin applied to an input terminal IN and (ii) 
an extremely minute temperature coefficient, which is a stabilized and 
predetermined voltage. Further, thus generated reference voltage is 
transmitted to a non-inversion input of an error amplifier 2. 
[0048] 

Further, the error amplifier 2 is a block which amplifies a 
difference between a voltage (divided voltage) led to a terminal ADJ 
connected to an inversion input and the reference voltage so as to 
output the difference as an error signal. Further, the error signal is 
transmitted to a non-inversion input of the PWM comparator 4. 
[0049] 

The oscillator 3 is constituted of an integration circuit or the like 
of a constant current, and functions as a block which generates a wave. 
Further, thus generated wave is transmitted to an inversion input of the 
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PWM comparator 4. 

[0050] 

The PWM comparator 4 is a block which compares the wave 
generated by the oscillator 3 with the error signal. 
[0051] 

When the output transistor is ON, a collector-emitter voltage is 
reduced, so that collector loss is reduced. Thus, the PNP type transistor 
is used. Further, a current led to the input terminal IN is switched, and 
thus switched current is transmitted to an output terminal OUT. 
[0052] 

The constant current circuit 19 is a block which draws the base 
current of the output transistor, when the output transistor is ON, so as 
to control the base current to have a constant value regardless of 
whether an input voltage is high or low. Further, the base current is led 
to a base current output terminal IB. 
[0053] 

The catch diode 7 whose cathode is connected to the output 
terminal OUT and anode is grounded forms a close path between the 
coil 8 and the load 12 when the output transistor 18 is OFF. Further, a 
current brought about by energy stored in the coil 8 flows to the diode. 
[0054] 

The coil 8 is a block which stores and releases energy when the 
output transistor 19 switches, and converts the switched voltage into a 
direct current by forming a counterpart with respect to the catch diode 7 
and an output capacitor 11. 
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[0055] 

A voltage dividing circuit constituted of two resistors 9 and 10 is 
a block which sets a voltage applied to the load 12, and generates a 
divided voltage that should be transmitted to the terminal ADJ. 
[0056] 

The base current output terminal IB is connected directly to the 
load 12, and supplies the base current drawn by the constant current 
circuit 20 to the load 12. 

[0058] 

The following description explains how the regulator circuit 31 
operates. 

[0059] 

First, when the input voltage Vin is applied to the input 
terminal IN, the regulator circuit 31 is activated, and an output voltage 
Vo is divided by a voltage dividing circuit constituted of the resistors 9 
and 10 that are connected to the output terminal OUT, and thus divided 
voltage is fed-back to the terminal ADJ. The terminal ADJ is connected 
to the inversion input of the error amplifier 2, and the error amplifier 2 
outputs an error signal (difference voltage) obtained by amplifying a 
voltage difference between the divided voltage and the reference voltage 
outputted by the reference voltage circuit 1. 
[0060] 

While, the PWM comparator compares a voltage outputted by 
the oscillator 3 with the difference voltage outputted by the error 
amplifier 2, and outputs an H level signal or an L level signal in 
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accordance with whether the voltage from the oscillator 3 is higher or 
lower than the difference voltage. In accordance with the signal, the 
constant current circuit 19 draws the base current of the output 
transistor 18 so as to drive (control switching of) the output transistor 
18. That is, when the level of the signal is high, the output transistor 18 
is turned OFF, and the level of the signal is low, the output transistor 18 
is turned ON. 

[0061] 

Here, when the output transistor 18 is ON (the level of the 
output of the PWM comparator 4 is low), a current flows to the terminal 
IN, the output transistor 18, and the coil 8 sequentially so as to be 
supplied to the load 12, and the base current of the output transistor 18 
is caused to flow via the constant current circuit 19 to the base current 
output terminal IB so as to be supplied to the load 12. Further, when 
the output transistor 8 is OFF (the level of the output of the PWM 
comparator 4 is high), a current brought about by energy stored in the 
coil 8 is supplied to the load 12 via the catch diode 7. 
[0062] 

The following description details a circuit arrangement and 
operation of the constant current circuit 19 with reference to Fig. 2. Fig. 
2 illustrates the circuit arrangement of the constant current circuit 19. 
[0063] 

The constant current circuit 19 includes PNP type transistors 61 
and 62, NPN type transistors 63, 64, and 65, a resistor 67, and a voltage 
source 66. The voltage source 66 is a voltage source formed in the 
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regulator (for example, band gap reference). 
[0064] 

The resistor 67 and the voltage source 66 are required in 
generating a reference current for causing the base current of the 
output transistor 18 to be a constant current, and the reference current 
is as follows. 

[0065] 

Reference current (I) = (V-Vbe)/R 
V' voltage of the voltage source 66 
Vbe : base -emitter voltage of the transistor 64 
R: resistor 67 

Thus, currents of the NPN type transistors 63 and 64 are mirrored, so 
that Ii is as follows. 

Ii = (emitter area of Tr63/emitter area of Tr64) x I 

Further, currents of the PNP type transistors 61 and 62 are mirrored, so 
that the base current Ib of the output transistor 18 is as follows. 
Ib = (emitter area of Tr62/emitter area of Tr6l) x h 
Thus, the base current Ib becomes a constant current. 
[0066] 

The operation is as follows. In accordance with a signal 
outputted by the PWM comparator 4, the NPN type transistor 65 is 
turned ON/OFF, and the PNP type transistor 18 is turned ON/OFF. 
Ordinarily, when the NPN type transistor 65 is ON, the output 
transistor becomes OFF, and when the NPN type transistor 65 is OFF, 
the output transistor 18 becomes ON. When the output transistor 18 is 



8 



Tokukaihei 8-214541 



ON, the base current of the output transistor 18 flows via the PNP 
transistor 62 to the base current output terminal IB, and then flows to 
the load 12. 

[0067] 

That is, when the level of the output of the PWM comparator 4 
becomes low, the NPN type transistor 65 becomes OFF, so that a current 
flows to the NPN type transistor 64. 
[0068] 

The NPN type transistor 63 and 64 are arranged as a current 
mirror circuit, and a current corresponding to a ratio of (i) an emitter 
area of the NPN type transistor 63 and (ii) an emitter area of the NPN 
type transistor 64 flows to the NPN type transistor 63, and the same 
current flows to the PNP type transistor 61. 
[0069] 

Further, the PNP type transistors 61 and 62 are arranged as a 
current mirror circuit, a current corresponding to a ratio of (i) an 
emitter area of the PNP type transistor 61 and (ii) an emitter area of 
the PNP type transistor 62 flows to the PNP type transistor 62. Here, an 
area of the PNP type transistor 62 is made sufficiently large with 
respect to the emitter area of the PNP type transistor 61, so that it is 
possible to reduce the loss of the constant current circuit 19. An example 
of the emitter area ratio is such that transistor 61 : transistor 62 = 1 ■ 
50. 

[0070] 

The constant current circuit 19 drives the base current of the 
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output transistor 18 by a constant current regardless of whether the 
input voltage is high or low. Further, it is possible to prevent the base 
current from being excessively lost. 
[0071] 

In this manner, the regulator circuit 31 of the present example 
is arranged so that: when the output transistor is ON, the base current 
of the output transistor 18 flows to the base current output terminal IB, 
and is supplied to the load 12. Thus, for example, when input voltage 
(Vin) = 24V and output voltage (Vo) = 12V and the base current of the 
output transistor 18 is 50mA, the loss of the regulator circuit 31 is as 
follows. 

[0072] 

Loss (Mi)=loss of output transistor + loss of control section + loss of base 
current 

= VcE(sat)xI c xD50-V IN xI Q +(ViN-V0)xI B xD 
= VcE(sat)xI c xD+ViNXI Q +(24-12)x0.05x0.52 
= VcE(sat)xI c xD+Vi N xlQ+0.312 

Here, 

D = (V 0 +V£>/(ViN-VcE(sat)+V F ) 
Vo- output voltage 

Vf : catch diode 7's forward- direction voltage=0.5V 
Vin : input voltage 

VcE(sat): output transistor 18's collector-emitter voltage drop=0.5V 
Ic : output transistor 18's collector current 
Iq: current consumption 
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Ib : output transistor 18's base currents 50mA 

Further, loss of a conventional regulator circuit 20 shown in Fig. 12 is as 
follows. 

[0073] 

Loss (M2)=loss of output transistor + loss of control section + loss of base 
current 

= VcE(sat)xI c xD+ViNxlQ+Vi N xlBxD 

= VcE(sat)xI c xD+ViNXl Q +24x0.05x0.52 

= VcE(sat)xI c xD+Vi N xlQ+0.624 
Thus, in the regulator circuit 31 of the present example, the loss of the 
output transistor 18 and the loss of the control section are the same as 
those of the conventional regulator circuit 20 shown in Fig. 12, but the 
loss of the base current of the output transistor 18 is smaller than the 
conventional regulator circuit 20 by 0.624 (W) - 0.312 (W) = 0.312 (W). 
Further, it is possible to reduce the voltage drop between the collector 
and the emitter by using the PNP type transistor as the output 
transistor 18. Thus, it is possible to reduce the loss of the output 
transistor 18, thereby improving the efficiency as shown by a continuous 
line A of Fig. 7. 

[EFFECTS OF THE INVENTION] 
[0102] 

As described above, according to the chopper-type regulator 
recited in claim 1 of the present invention, there is provided the base 
current output terminal, connected to the base of the output transistor, 
which outputs the base current flowing to the output transistor, so that 
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it is possible to externally draw the base current, conventionally caused 
to flow to the GND, which flows to the output transistor, and it is 
possible to supply the base current of the output transistor directly to 
the load by connecting the base current output terminal to the load 
connected to the chopper-type regulator circuit. As a result, it is possible 
to reduce the loss of the driving section, and it is possible to improve the 
efficiency. 
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■^i' 1 8ICPNP h7V-^?S:ffl^t««t-ll tJ- 

l^W'f), ffl^J h7^^? 1 8 <75t!2c7)5'>& < , U- 
[0 0 3 5] LfrLtefitt>, Hit) V=7>i/*t 1 8#=P 



(4) 

5 

[0 0 3 6] tH* F7V-^^ 1 8/45^-V«ffii*5<!: 
#, &*SKl3Igl9' ^ffl/J h7>^? 1 8<V<—X 
«j««r5l*)itf. r<75-i-^«gSl4, £ttft[BlBl9' 

A^ffiflEV IN ttiJ7:fl;JEVo irCOflffiS^At 
^ i r iCffli > <bit5 fctf>, Kt \AA*1EV in tjS A^3* 
io ^ I NKEpaDSiiS. NPNh7>^^!r 

ffl*f7>"^? 1 8W-<-^fl;j5ftxA^*lEV IN x^ 
a— x-f 

«4, Am 2*s«v^avMca»*»*>fei"'<-^««H:*>' 

20 ■ 

I fo"0 3 7] *»lp]»±, ±lE8ISt££*, tb73h7>v 

j mt> hy^i/T-tn^-T-tmmzii. mmti h7^ 

j visits r irtciu, m^-xmmmt)i®*tfiffib£ 
! gf^-rsriicioT^GND^irgSL-rv^fciitriEtt 

i 7)ST*g\ gb^WfSji^iaixSf a y/<fflU-*aU— *E 

[oo 3 8 r ~ - J 

... im&&m8rt5tito(o&&] *mm(om*m 1 mwv 

1-3 y'<Q\s*ra. \s— ^@8SJ4, PNPh7>^?* 

rf-y-T'zmm-fzz.bizx'Q^ mjimmtt-feit-tz? 

[0039] *&w<nm*m2mm<D i 7-3 s^M 

[0040] $P)(;. *^w«**3te«eco^3 

* i ci4, mtd.mt>b : 7>iS7-?km&M 
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7 

Z.bZW&b-fZ>h<nX-$>Z> 0 

[00 4 1] ±mffimz£.ht£ % *^^C0ft*iSll5«c 
[00 4 2] *^WI|*JS 2 CfW)?- 3 

wim^-xmffimt>%s* t (omizTzmmmmzmi-fx * 

[0 0 4 3] S^fC, #*9l0>§ll*S3felft0>^3 s"< 

mut l x i ^ y y it l x * 5 *m#3- y yxt* 

msd,0it) h y * b ffimfflffl&&Zti*:ti 1 f- y s* 
itLXteZ^mftT-yyb. »i|M»ftf?^»tSft 

m&^m&^yy'ZMk-tzftmmmmbZGLxtez 

v—islCi-ZZbtfX'Z, >bMit*mZ> Z. b i)*Xi* 3 0 
[0 0 4 4] 

> ' t a s & mm i ooiftg^-f 

[004 5] El 1 ta, «E^- Fs<)uxMfflfflfi¥ 3 y ' 
vy?mXhZ>, 3 1lif ay^I^sl — ^ 

y? bffif$.fim-bte?>7'v yfizi^ mi 2(rfc^T 

[0 04 6] ^U^l ?|5]gg3 lfi, S^mffilHlSS 

PNP h7>^^t*fc5[liAh7>^!? 1 8, 

mfflmZft<>Xtiit>W.I£&$:7E1tirZ>i><r>X'hZ> 0 & 
*>, U-dr^. u—^IhISS 3 1 *tyfy-ft-F 
7, = ^f/P8, 2o£D«i/t9 t 1 0 ^ibftS^JEIfilSS, 

£4V Zfrb&^^bmtinE.fr'ftbtlfa* (12li« 

[00 4 7] BfjfES^«JE[5]SS 1 ii, A77iSST I NtC-^- 



(5) 

/'""" 8 

: [oo48] ifc, mtzmmmt&& 2 i*. steA^Kig 
1 tittotiEMitiL, mmt^b^xmirrz-fu 
i -^4co^steA*(c^tB-r5„ 

<o; [0 0 4 9] 3gffi3g3l±, ^«^(D^Ih]^{cJ:oT 

j 5„ 

j [0 0 5 0] PWM3>^i/-^4li, 3Sg383lc:j;o 

j X±l&£titz&bmmiV%-b<Ott®l : kftvs'Byy-bte 

; [0 0 5 1 ] fflTJ h7>'^? 1 8I±^->-^fW=i Ui? ? 

5fc#>. PNPih7V^^i^ot^5, ^LT, 
20 j A73ST?- 1 N{Ca»7l>ttSffi?tSr^^ i/^^^-TS «t * 

[0 0 5 2] J^tftgllSl 9«, tU^I h7^^^ 1 8 
#5 mtiitl by 1 8(D-<- 

^m*Sr?l§ii^ -C0^<-^fl;jjgSrA^mJIOii5tel- 

: I Btca*<fi|/£i:/«co-C^5. 

[0 0 5 3] Ui^JB^OUTI^y-KiSttttStl, T 

[00 5 4] =i-f/U8l±. ffi73 h7y-^? 1 8(^3^^ 

VX-h"). **y? L r'-(*-F7}o£Vtmt)='l'7 : >-V- 
1 1 bttbteZZ ttCioT, .y^-^^^^fcmjl 

40 [0 0 5 5] 2oGT>f£tn;9, 1 0 A^/,c5^JEIeI8SI±. 

a^i 2(c-^^.sa;E^^:^-r5yt«)CDyD y^-cfc 

[00 5 6] BfJfB^-^miifttti^Siga iBli, ^^f 1 2 
icm&»*l£tlXt3*). HfrlE^m^lHlSS 2 0(CT§l#ii 

[0 0 5 7] I^ISfCio^T. 3 1 {CJ; D^^ixfc 

■ m^^ xit. miz&m- tz. _ 

so [0 0 5 8] JWTIC, -<Dls*x.ls-y-®&3 1<DW}i¥ 
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(6) 



[0 0 5 9] 4-f. A7J*SB- I NizATJflffiV i^fdM 
»^0UTfcflH*£;h,-O*.5«tt;9, 1 0 W^ElHlgSlc 
asJB^AD J tC^- K^y^iT-So S^-AD J 

i±fiis^/±ttJE t sweeihiss i a» e» tu^ $ titzmmn 

EEtro«E36«:it«Lr*5»36fll* (USE) /JSffiTO 
£*i5„ 

[0 0 6 0]—*. PWM3>/^- * 4(CjoV^ri±, 

EE«t 9 iSi^XtttS^tc J: 9 H i/^/HliL i^/wroff 
ffiTJ h7V^7^1 8W^-x*i5ft£3l#iA^iii7J h7 

^v 5 *? i 8 ^rieijj u-r v^^yum) 1-5. ep*>, 

[0 06 1] ;:t% mt> Yy>'J*f 1 8/45^-VL-T 

»4, WIN, UJ7J h7>'^? 1 8, =i^^8->tH 
flc*ato*«IHiftffif l 2 M«fc#0«&£;h.5 1 1 fed, 
tH73 h7>^^ i 8 9£ 
^LT^-^mffiffl^i^i 1 1 B~i«Eit*«fi 2 

"tLT, HiTj b=7>i?X? 1 8i6S^-7^p (PW 
M3V/n"U- ^ 4<75tH7j7!lSHU"</K75B$) JCli, ^">B# 

tc = f /u 8 (eg* feftfca:**'*— <t*)4i:5 

K7^^LTA#1 2izW££tiZ. 
[0 0 6 2] *$lft01<a£ttffilsll& l 9 (DESSflf/jfcJo J: 

I o o 6 3 ] mfen&i\5i& 1 9 fi, PNPih7y^ 

?61, 62, NPNlh7V^?6 3, 6 4, 6 

5, est 6 7&t«MEas6 6*>e>****t«»), Wfes 
be«6 ettu^au- ^rt«-cf^e>*t5«E« (#Jx. 

[0 0 6 4] glfe®et6 7»t«El6 6ttliJAh5>' 

[oo6 5] mmtm m = (v-v BE > /r 
v : msm 6 6 <om& 

V BE : h7 V^*? 6 4©^- 1; -yfmWE 
R :ffita6 7 

iot> Ii liNPNlh7>-^? 6 3, 64C07JU 



* 1 1 = (T r 6 3<7)^$ s/^ffia/T r 6 4<0^5 s/^ 
S«) x I 

btfO. tUtl h7>^^ 1 8ro-<-^«jSKl B I4PN 
Plh7>-^?6 1, 6 2©*U>h*7- f£<fc?>, 
I B = (Tr6 2©ii s/*ffiH/T r 6 1 CDi 5 
SSf) X I ! 

[0 0 6 6] WT. SSf^SrgttWrS t . PWM=y^u 
4 i "9 fflTJ £2x5*1 ^-{CS-^t N P NM b 7 
> ?6 5Sr^->/^-7$-tir, ttjTJ P N PJ12 h 7 V v 5 ** 1 
8?rtV/t7^f5„ NPN^h7>^?6 
5^3f-i/B#|C(itii7J l-7V^? 1 8^*71, NPN 
b7>i?*9 6 5#;*-7B#K(4tij7J h7^? 1 8 

&*>1rZ>* &ttit) b7>*s*V i 8&*>-&naz y & 

tiij}b7>i>x* 1 8 w<— xmmtpwpM bfs's 

ffil 2— i»Six5 0 

[0 0 6 7] gp*>, PWM3y^U—^4©ai7]^Ll/ 
'</H:/i5tNPN»l-7yv ! X?6 5#:T:7U NP 

[00 68) NPN»h7V'^^63, 6 4li*l/y 

h s ^-mfctte^xtey . NPN§h7v-;^?63 

(Cj)Stt5«jjll4NPN^ b7fi?Xf6 3 tNPNJg h 
7^**6 4 y^ffiatOltwa^SgE^ P 

NPiF7V^?6 l Kkl§!C«afE#8fcix5. 
[0 0 6 9] PNPlh7V^?6 1, 6 2t 

*6 2»cSftix5miSSf4PNP^h7V^^6 1 i:PN 
Pf h7>-^^6 2b<D^-t •yj>fcm<nit<F>Wfcfrtii 

fts. PNPih7y^?6iwx?y?ffi 
mzm- 5 p n Pff^ h 7 > V* * 6 2 
#<mti:J;») > ««ftl§IKi 9 -f- 

lib ^IsisT-f 6 1 : h7V'^?6 2=l : 50tt 

So 

[0 0 7 0] ^ftiSSSKl 9^i"9, mt)b7>i?X 
? 1 8W<-^fl;gE5rA73«jE(Oit5<£i;^^«??i<^« 

wlx b'^jy-tziioxhz, $.tz, ^<-xm,ffi<o&m 
[oo7i] rwjcpic, ^mmmtDuic^u— ^mss 

3 114, tB73 h7>v J ^^W^-^^FlC^tb73 h7^ j 

^i 8 w<— ^®tos^<— ^©gftm^fls^- 1 B^tiifttt' 

*«fl 2(C«^$ixSfcA, ^Jx«A73*ffi (V IN ) = 
2 4 V, tilJ]WJ£ (V 0 ) = 1 2 V, mt) b7^'J*9 
1 8C><— X*ji£^5 OraAi Lfc^-g-JC, ^W^^u 
-?Ih1883 1 <0»*l4^Twj:^^/i5 0 
[0 0 7 2] 



(Mi ) =ttifib7'siSx?(Dfc&+&lWUfcfk+'<-xmffi<r>&£: 

= VcE(sat) x IcXDs6-V IN X Iq+ (V IN -V 0 ) XI B XD 
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(7) 



11 



12 



= v CE(sat) x Ic XD + v IN x l Q + (24-120 X0.05X0.52 
= VcE(sat) x IcXD + V IN x I q+ 0 . 312 



jzzx% 

i D= (V 0 +V f ) / (V IN -V CE (sat) + V F ) 

v 0 : aj^mn 

V F : **cy=f-?4Js— YK»m3ifaW±.^0. 5 V 
V IN : ATjfiJE 

VcE(sat) :£tlAI-7>^?18©3i,^^-ivy 
y-f&WB&T^. 5V * 

(m 2 ) ^tati Y7>iS*9<»m&+M , ®m&+^-*nm<r>m%: 

= V CE (sat) x IC XD + V IN X Iq +V IN X I b XD 
= VcE(sat) x IC XD + V IN X I Q +24X0.05X0.52 



iq -.mmmm 

lB : Yy>is*9 1 8tfX— xmffi* 5 OmA 
[0 0 7 3J 



= V CE (sat) x I C x D + V IN X r q "+ 0 . 6 2 4 



±mi*). *nnm<Dv*x.is-?mffi3 m. mi 2 

lC*i-«*«)U^aU-*|5|(S2 0^it«L-C. 

7^** 1 sroi*, M»»a*«cisii:-c*)S*Jtb* 

Vy^J^df 1 8(D^i-^S»ittcJ;5a^0. 6 24 
(W) -0. 3 12 (W) =0. 3 12 (W) /h£<& 

1 8<D«££vh£<-C*#5;t«>, 0 7 A© J: 

[0 0 7 4] ftlC, *«W(D*-|51fi«jCO^-C. 

[00 7 5] H 3 h°(»s</i'xm®m$:ft 0 f- 

HT'fcSo (HI 3 . 3 2I±^3 y/<Il'¥a *08gT- 
*>5o ft**, PJEKcfcl^Tfi, Hi 2!,Z7jki~7'ci - y ? t 

m&frffl-tttZT'nyjnat. mi 2{c*d^t##l 

fc*f * t W-flF** LT ^-5, 
[0 0 7 6] ttm?aU-*|Iltt3 2(4, £**iI[H]SS 
1, ISg*t*§&2, PWM3^l/-^4, 
PNP ^y^^t'Wtti* h7V'^? 6. 7^7 

1 7, £m»fc[5]8gl 9lC±U«fifc£*L-Cft3. Sfc. II 

[0 0 7 7] JUTI^. rtDk^a U— * 3 2<75Sjf££tft 

[0 0 7 8] *1\ A^iSS^- I NlCATJlffiV m&Qlto 

»?OUTfc:8Btt£*i-C^5tttt9, 1 Oco^l±[Hjg§lc 

l±mifE^JE«ffi £ £*pi®£!i]Sg l tttfj $ Jxfc ««« 

[00 79] pwM3y^i/-?4i;*j^tii t 
UJ^3 h7>-^? 1 8|c^nsm«6'SrSji£«iaigta:i 7 



l xmm atitzwzt mmmvs® 2 a» h mt> 

fc*«Ei:«:Jt*EU PWM= V/<W<-* 4 «t Oir y h 

fc^SBE i 9 ttjfttfttttMNBSI 1 5 0>WE*sfc< fc$ t P 

WM=^<i/- ^4roa^i65HU"</i'i:^t), 

-7U yf\ 4&'J*y hf^, 7/7!) ^71 4 

; ^sy-fes/ K$tt5it±i7j h7y^^ l 8W7U % 

tg§ff3(C«fc9 7 y y77uy7'|:t7 Hf^AS*-? 
tUtl h7^^x^ l 8i±^"7Li^it5 0 tiitlhy^i/x 
9 1 8 7>S;*-vBf S£m*> t-7>"^?l 8 

sStt^m^ieiss i 9 fcfl-u-c*— **«£uwj»?- I 
ton. Affiri 2^0tt&3*t<5. 

[0 0 8 0] r«D«^CS^tS«glEEIKl 9iC«fc «5 ffi 
7J h7^^ 1 8«-<-^«iiS?r§|#iA^.ffi73 Yy'-y 
is*? 1 8&mW)i-Z>c I2ffi73 h7^? 1 

8 ItjffiliJ&SSfclelgg l 9Sr7>LT^<— ^.«*m 

7)K^ I B-iMixAffil 2ic«i^$n6. 

[0 0 8 1] tiit) h7>^? 1 87i)5^-^L-C^5^f 
f±, SiS* IN, tUTj h7>^7^ 1 8. 3-f /P8^£|l« 

7} hy^*? 1 8 <r>'<—*nMWfe'%MM& 1 9Stt> 
LT^-^*»Stm^iiS^ I B^i:«tiAffl 2lr{ftjj&£ 

+ y f ^ K 7 Sr^t- LTA* 1 2\Z# ! %iZft 

[0082] *mmm<Dfenffi®t& 1 9 14, ±iess-h 
mj£mffi,®&i 9(D«>mz^^x, ±nm-mm 

[ 0 0 8 3 ] i£3t*?jftlH]Sg 1 9 ti\ 7y-y7°7n-yn 
4 COffl^W-^fcS-^t N P NJg h7^? 6 5*^-^ 
/*7S*. aB7J h7>^? 1 8Sr^-V/^-7$-fr 

[0 0 8 4] g|l*>, 7 V y77oy7l 4«OttJ^>4 5 L U 
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1 4cO{±J^755HU^HC^5i:NPN h 7 ^ riS* 

[0085] Z.(D£olZ, K^^^*B*JW^^ 
-K^/u**IftH«<^3 ^Su^ u-^[hI^P11S, 

(V 0 ) xffi^ h^Vv^^^ 1 8 ( I b ) 

x^-T-f (D) fttcrtmtkZ'b£<-tZ>^ t^T't 
h 5 * 1 8 ic P N Pff££ffli^ u 
^ * -zd ^ y ? WKO«JE*T*/hS < r« ^ 1 K £ <9 , 
ttiti Yy^s^t l 8 < T*#, $j^f*]± 

loose] ±K^-^JS^jst>*m-^^Jo <t 5 tm 
i ctu«aftjw 0 

[0 0 8 7] §£^3 y^Mu^U-* I C3 914. El 
5 (a) , (b) {ZTjk-TXo^. h7y^ai41i 
fHfflflU 2t^lf7y<tLT^5M(*:f77 p 4 0 £ 
*LT*5 0, <fflEh9>^**»4 l{i±|StfcttS* h 
7^** 1 8aWPMt*:ix, ffiCMflffi 4 2 !4±ELfc 

tts^h^v^^^ i 8ti»<±sEo»fiatwaB*s*a 

[0 0 8 8] ±E^**fy7 p 4 014, 
«*«4 3t^l7U-A4 4±t-^^>X^ 

[0 0 8 9] 4I7 1/-A4 414, -i|8«^ttffi^ft< 

HiCioV^T, 7 V*— y— K7i/- ^4 5<D;frffl!jl;LI4A 
Mi 1 INt^57^?-y-K7l/-A46, ttS^S 
?OUTt45T l >^-!J-K7l/-A4 7, 

I Bi457??-y-K7l/-^48, — 

[o o 9 o] atria h^^^su ^%y9tta 

Z>^V$ $ Y%4 1 a ti>TV2— D — K"7 ^ 4 6 {C 

-y-K7i/-A4 7|:^$nt^5 0 

[0 0 9 1 ] ffif|E*JftlS|54 214, ^-^fflcO^y^^ h 
S$4 2 a#7 £*-y- K7 1/- A4 8 iCgE^ix, & 
Mm^l/?? Y&4 2 cM!7L/-A4 4trg5tt$ 
ft, 7^hV<7^^>^nS4 2b^7^-D 

[0 0 9 2] ±E<£> 3-^14, &Jg7-f-t 5 0t!7^f 

4f4T^^ — y — U— ^4 5-4 9 flH 



14 

Tfcfl, h7y^77-^K^ig(:i0ffMJ 

[0 0 9 3] |£^3 * I C 3 9(Ciix 

(4\ _hf£^3 y^ffl^aU-^ia»«:l^y4r-^K 

^77 P 4 0 < bLtlf77 P C*afttt/^^t\ 35 
to fij&WMifcteJ:tf = * KS«i^te-e*)5. 

[0 0 9 4] ±E!(S-*lS«ft V*z:|tt6«(0 i 9 40 

[0 0 9 5] »f 3 y/<Il/*al/-? I C 3 9' 14. 
HI6 (a) , (b) ^-f<t9tC, h7>^^fy7 P 
5 2k I Cf-^S 3t^tt52fy7 P «^3 y 

^si/^ i i/-^ic3 9 / HtjiEh^^^^ 

7 7 p ft*ntt)Ot*fe^ WEI C^y^5 3(4±|£L 
20 fcttS^ h7^? 1 8*l»<±Eo*^ftViaiS*s« 

[0 0 9 6] wlU byy^^9f-y^5 2(4, 
&*5«^»4 3t^l7l/-A4 4±C^^>r^ 
v^tiJ:9B*£ftT;fctK mfE I Cf ^T'4 3 f4, & 
Ifc'*— ^ h 5 4T-£JS> r u-i»4 4±l:^#>r^ > 

[0 0 9 7] £Jg:7U- A4 4I4, -««(0«BffidS*< 
Mt>'TT ^ y - U-ix 5 5 jWMtStt-Cfe «9 % 

30 ^o^T, 7^^-y-K7U- A 5 5co*{|ij(^f4A^lffi 
^INi:4S7!>^-y-K71/-^56, -<-xfl;2)?L 
ffl^ I Bt457!>?-!)- K7l/- A5 7, ^9>K 
SKNDt^57^^-y-K7I/-A5 8, 
K^y^SfAD J t457!?^-y - K7I/-^5 9 
#«B7 * * - y - K7 A 55t VtTlwHilt & *LT 

[0 0 9 8] huE h7>-^^f 7/5 2*4, 

hSFP 5 2 a ifiTty& — y — Y7 U — 5 
6icS^^n. 2 b36« I C 

40 fy^5 3 CO^J^tHlSSffl ^ h SB 5 3 d £Jg«$ 

tb, 3 U^^mSJ4/>>-^4 3(CJ: t9@#^tl-CT^^ 
-y- 5lr^$tlT^4 0 
[0 0 9 9] BffEl 0^3/^5 3 f4, A^ffloO^^^^ 
3 e^r^^-y- K7U-A5 6(C^$tt, 

^m<D^i^9 ? hs&s 3 b^7^^-y-K7i/-A 

5 8lc»fltSix, 3 a 

«?^-y- K7U-A5 7{^JK$ix, 

hS53c^7^~y- K7U-A5 9fC 

so [0 10 0] ±E0>£ft«Sf4, ^Jl^^-irS 0"C!7^-^ 



#M¥8-214541 



(9) 
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#l/7 i 4l<>y£i%Xt$ [ 0s #f 7/5 2, 5 3, &flS7 
U— A4 4liT^^— U— K71/-A5 5~5 9 <D— S$ 

10101] ysmi/*~ \s—9 I C 3 9' lC«fc 

tits. ±mmm&mm. ±is^3 y/<aiu **is-?m 
^J,.o i n ?,-] — — 

9 BBS * n ^ A«f t zmm-tz z t ic * o r utne 

^*W[^±/45|Uti5 0 ...- r 

[0 10 3] *«^~<0W*«2I2«W^3 3"<£ 

r ©^-^ftSESr A*«E<DJ5«^K to 9 ft < 

±0>S**r05.it-*-5 r £ ^T*t 5, 

10 10 4] £<bK, *^WrotS*3S3K4few^3 s//^ 
IKai/-Mci:J;M, ffi&mt) h7>i?*9t 

m&mmu t zmm lti? 7^1x^5 y 
yxnmmtatihyy^^9 t^immm^^ti^ixi 

tiffin- *mmmt)i&?zmz.xtez &my \>— 
At, mm*m#3-y7'$:m±i-zft-mm®mk$:ftL 

X/£Z>mi&te<r>T, iEfsy^^aU-^EUSt 
lBliB«>«fi|l*ttW] 

[Hi] ^HrojR-^ttWJ:"?//*^ ?'<£U"¥ji. 

IE 3] *^^<75^-|I^J; | 9/ t e.5^3 

IB 4] H3t*i-S*«|gIKo*ft:6«j<eiaK«*«rlft 



75 

[0 5] *%W<V?3 y/lUJfa I C<7)«3£B 

[ni6] ft&co^ 3 y^ii'^i u— * i cw«aiBa-c*> 

IB 7] ^3 y<mi'*=.i<'-9lzt5rtZ>tiiJ3mffi.k&} 

mt<D mm ^m-rmn 0 v t> 5 . 

[0 8 ] ^JtsroSJE*- hv^^ifSffiiJffliro^ 3 -y^S U' 
[@9] @8C^tf3 s/^Ml^a U— *<D±g{a-S§- 

[010] ffijfewttijg*— K^^*Bsya?ro^3 

[011301 oic^-r^3 y^isu^^ w— ^<7)^^ 

[012] tg&oftiJomjE^- h'y</i'^mMm<of-3 y 
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